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1. Introduction  
Throughout history, various classifications of rhinitis have emerged, many of which 
originated from expert groups. We would have to go back to 1994 to find the “International 
Consensus Report on Diagnosis and Management of Rhinitis” (International Rhinitis 
Management Working Group, 1994), which was subsequently modified in the 2000 
“Consensus statement on the treatment of allergic rhinitis. EAACI Position paper” (Van 
Cauwenberge et al, 2000). Of particular interest is the “Executive Summary of Joint Task Force 
Practice Parameters on Diagnosis and Management of Rhinitis” of 1998 (Dykewicz & Fineman, 
1998). In 2001, a group of experts, the “Allergic Rhinitis and its Impact on Asthma (ARIA) 
Workshop Expert Panel”, met to develop guidelines on the diagnosis and treatment of rhinitis, 
which also dealt with other inflammatory processes interrelated/associated with asthma. 
The acronym “ARIA” comes from “Allergic Rhinitis and its Impact on Asthma”. ARIA is a 
document from a non-governmental organisation of the World Health Organization (WHO), 
endorsed by numerous scientific societies, such as the International Association of 
Allergology and Clinical Immunology (IAACI) and the World Allergy Organization (WAO) 
(Bousquet et al, 2001). 
It was established as an educational program as the “Guidelines for recommendations for 
the diagnosis and comprehensive handling of patients with rhinitis“, associated with 
asthma and other interrelated processes (sinusitis, conjunctivitis and otitis). 
In this chapter, we revised others modalities of treatment for AR; anticholinergics, 
glucocorticotherapy, leukotriene antagonists, omalizumab and specific-allergen 
immunotherapy. 
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2. Anticholinergics 
Ipratropium bromide is an anticholinergic compound related to atropine. It is poorly 
absorbed, but has high topical activity. It inhibits secretion for at least 4 hours, without the 
appearance of systemic symptoms. 
Mechanism of action: It is capable of significantly reducing rhinorrhoea by acting selectively 
on the muscarinic receptors, which, when activated by acetylcholine released by the 
parasympathetic nervous system, induce the secretion of mucus by the nasal seromucous 
glands. 
Systemic cholinergic collateral effects rarely appear, but include changes in vision, 
tachycardia, urinary retention and dry mouth. However, it should be administered with 
caution to patients with glaucoma or prostatic hypertrophy. 
Ipratropium bromide is used in aqueous solution for topical nasal use in doses of two 
inhalations of 0.02 mg each three times a day in each nostril. The recommended dose should 
not be increased if there is no improvement. 
It has been used for allergic (Kaiser et al, 1995) and non-allergic (Bronsky et al, 1995) 
perennial rhinitis, and acts by improving hydrorrhoea, with a maximum peak 1-4 hours 
after administration. It has barely any effect on nasal obstruction and sneezing, and its most 
frequent side effects are epistaxis, nasal dryness and headache (Kaiser et al, 1995; Bronsky et 
al, 1995). 
3. Glucocorticotherapy 
In the literature review we performed, we found only one published article that covers the 
treatment of seasonal AR with systemic corticosteroids (Myging et al, 2000). They report that 
they could find only 5 studies published between 1960 and 1993 on systemic corticosteroids 
and AR, compared to more than 100 published studies on topical corticosteroids. There are 
several publications that compare topical corticosteroids with each other and with other 
drugs. 
According to the 1994 Consensus (International Rhinitis Management Working Group, 
1994), first-line therapy for the handling of seasonal AR in moderate cases with intermittent 
symptoms are antihistamines, and intranasal corticosteroids in severe cases with daily 
symptoms. In case of exacerbations during the pollen season, it is currently common 
practice to administer a short cycle of oral or intramuscular corticosteroids. It seems that 
systemic corticosteroids are highly effective for nasal blockage, but not so much for 
rhinorrhoea and sneezing. One high oral dose of 30 mg daily seems effective in controlling 
all nasal symptoms. Subcutaneous atrophy has been reported at the injection site, as well as 
local reactions, changes of pigmentation, etc. 
The lack of reliable comparative studies and the fear of severe side effects have pushed 
studies and treatment towards therapy with inhaled corticosteroids. 
3.1 Systemic glucocorticosteroids 
Brown et al published the first placebo-controlled study of the use of systemic 
corticosteroids for the treatment of AR. They report that the use of 3 injections of 240 mg of 
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methylprednisolone in one-week intervals, achieved significant improvement of symptoms 
(Brown et al, 1960). 
In the decade of the 70´s, other authors prescribed 2 injections of 80 mg of 
methylprednisolone with 14-day intervals to 8 patients with seasonal AR. Cortisol levels 
decreased after the injection, and patients began to recover and return to normal after 3 
weeks (Ganderton & James, 1970). 
McMillin scheduled an 80 mg injection of triamcinolone acetonide to 18 patients with severe 
AR, and measured morning plasmatic cortisol levels for 21 days. Although the levels descended 
on several occasions, the initial values were recovered after 3 weeks (Mc Millim, 1971). 
In the decade of the 80´s, various clinicians studied the results of administering an injection 
of 5 mg of betamethasone dipropionate, another of 3 mg of betamethasone phosphate, with 
3 mg of betamethasone acetate, and a third of 40 mg of methylprednisolone. These injections 
were administered to 60 patients with significant AR, who were divided into 3 groups 
depending on the type of injection (Ohlander et al, 1980) 
Methylprednisolone and beclomethasone dipropionate (BDP) reduced the production of 
endogenous cortisol for at least 14 days, while the combination of phosphate and 
betamethasone acetate did not suppress plasma cortisol in 12 days. Glycaemia increased in 
the 3 groups in the first two days following the injection. 
Hedner et al, prescribed an injection of 80 mg of methylprednisolone to 14 patients with AR. 
Baseline cortisol and plasma cortisol response to hypoglycaemia had moderate but significant 
reductions at 2 weeks, although they returned to normal in 4 weeks (Hedner & Persson, 1981). 
Almost in parallel, Borum et al performed two trials in 24 patients with AR. In the first, they 
gave an injection of 80 mg of methylprednisolone at the start of the pollen season, and in the 
second, they gave it at the peak of the pollen season (Borum et al, 1987). In the first group, 
the effect lasted the entire season (at least 5 weeks), with all symptoms disappearing. In the 
second group, the injection had a rapid effect on nasal obstruction, which disappeared and 
did not return in the remaining 5 weeks of pollen season. Rhinorrhoea and sneezing did not 
disappear as noticeably as in the first group and reappeared in a few weeks. The use of 
rescue anti-Hl, however, was clearly inferior in both groups, compared to placebo. 
Laursen et al studied the effect of a 5 g injection of betamethasone dipropionate and 2 mg of 
betamethasone, immediately before the start of the birch pollen season (study was 
performed in Denmark). They found that these patients had fewer symptoms, especially 
nasal obstruction, than patients treated with placebo, with the effect lasting 4 weeks 
(Laursen et al, 1987). 
In 1988, the following year, these same authors performed a double-blind placebo-controlled 
trial with 30 adults with rhinoconjunctivitis (RC) who were allergic to seasonal birch pollen 
(Laursen et al, 1988). The patients were treated with 100 micrograms of BDP in each nostril 
twice a day for 4 weeks. Patients received either a placebo or an injection of 5 mg of BDP 
and 2 mg of betamethasone phosphate, immediately before the start of the birch pollen 
season. The authors concluded that an injection of BDP and betamethasone phosphate 
immediately before the birch pollen season produced a significant reduction in 
rhinoconjunctivitis symptoms, compared to placebo and topical steroid treatment. 
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That same year, other authors found a significant reduction in plasma cortisol 3 weeks after 
an injection of 80 mg of methylprednisolone, but not during treatment with 200 micrograms 
of intranasal budesonide. They found no differences between the two therapies in terms of 
nasal obstruction, but there was a tendency to favour topical treatment with budesonide in 
terms of sneezing and rhinorrhoea (Pichler et al, 1988). 
Brooks et al, treated 31 patients with rhinitis for 5 days with placebo or methylprednisolone 
in daily doses of 6, 12 or 24 mg, divided into 3 daily doses. They achieved significant 
improvement in nasal obstruction with 6 mg, and with all symptoms except for sneezing 
with 24 mg (Brooks et al, 1993) 
Based on the literature, systemic corticosteroids seem to have a significant effect on nasal 
obstruction, but less so on sneezing and rhinorrhoea. These studies demonstrated a 
reduction in cortisol plasma levels after an IM injection of corticosteroids. The effect is 
greatest at 3 days and disappears after 3 weeks. 
We have not found any published study on whether systemic corticosteroids should be 
added due to a lack of improvement with topical corticosteroids or other drugs. 
3.2 Topical (intranasal) glucocorticosteroids 
Several studies have shown the inhibitory efficacy of topical corticosteroids in the delayed 
response of allergic reactions. Symptoms that occur 2-11 hours after nasal provocation by an 
allergen are completely eliminated with their administration. Initially, it was thought that 
topical corticosteroids did not inhibit the early response; however, there is clear evidence 
that they also act on symptoms immediately. Studies have shown their efficacy in reducing 
both specific and non-specific nasal hyperreactivity. 
It has been shown that the effective dose of antihistamines (loratadine oral) can be reduced 
with the use of fluticasone in nasal spray, in the treatment of seasonal AR. The conclusion is 
that the efficacy and decreased inflammation is greater with fluticasone (decreases 
eosinophilic cationic proteins and the number of eosinophils, and improves scores on 
quality-of-life questionnaires). 
A reduction has been shown in the number of subepithelial cells (CD3+, CD4+, CD8+) in 
patients treated with topical corticosteroids. Recent studies have demonstrated a reduction 
in the expression of adhesion molecules (ICAM-l) in patients treated over long periods of 
time. Their anti-inflammatory effects are increased by the decrease in chemotaxis and the 
activation of eosinophils. In terms of symptoms, this translates into decreased obstruction, 
pruritus, sneezing and rhinorrhoea. Currently, various compounds are used. 
3.2.1 Beclometasone dipropionate 
Introduced in 1973 for topical nasal treatment, beclometasone dipropionate (BDP) is a 
potent local steroid, with absorption at therapeutic doses. It was the first steroid that proved 
effective in the topical treatment of hay fever. 
BDP acts by penetrating the cell membrane and binding with cytoplasmic receptors. The 
compound formed is transferred to the nucleus, where it binds to the DNA molecule. It 
seems to act by emptying histamine deposits, reducing the number of mast cells and 
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inhibiting their synthesis of histamines. It lowers the number of eosinophils, lessening the 
release of cytotoxic proteins, and reduces mucosal oedema by decreasing vascular 
permeability. 
BDP may cause non-serious local side effects, such as epistaxis, nasal pruritus and, rarely, 
mycotic infection, but it is doubtful that it causes mucosal atrophy in long-term treatments. 
It is used in nasal spray, with a standard dose of 100 micrograms every 6 hours. It has an 
anti-inflammatory effect 5000 times more powerful than hydrocortisone. 
Cockcroftf performed a study for 42 days on patients with AR. At 35 days, there was a 
decrease in clinical symptoms in 86% (P<.05) of patients who had been treated with BDP, 
compared to 13% who had received placebos (Cockcroft et al, 1976) 
In a 4-week study, Peluchi compared azelastine at doses of 0.56 mg/day with BDP at doses 
of 200 micrograms/day and placebo. Both drugs were effective, reducing eosinophilia more 
in patients who had received the corticosteroid (Peluchi et al, 1995). 
3.2.2 Budesonide 
A non-halogenated corticosteroid, budesonide is an anti-inflammatory drug 2-3 times more 
powerful than BDP (Bryson & Faulds, 1992). It has a half-life of 2 hours, and is inactivated in 
the liver by oxidative metabolism after systemic absorption. It has the same mechanism of 
action as BDP, and may cause temporary epistaxis, nasal pruritus and sneezing as collateral 
effects. 
The average recommended dose is 100 micrograms every 12 hours in each nostril. 
Prophylactic administration protects against immediate allergic reactions. Therefore, 
treatment of seasonal rhinitis should be started before exposure to the allergen. 
Cimetidine influences the pharmacokinetics and pharmacodynamics of budesonide after 
concomitant oral and intravenous administration, although it is of little clinical significance. 
3.2.3 Fluticasone propionate 
A fluorinated glucocorticoid with significant topical activity, fluticasone propionate (FP) 
(Flixonase; GlaxoSmithKline, London, UK) is structurally similar to cortisol, with certain 
variations that increase its lipophilic properties and its potency of action. It has high 
selectivity and affinity for glucocorticoid receptors.  
FP possesses an anti-inflammatory potency twice than that of BDP which is linked to its 
effect on various cellular elements and the mediators of the inflammation (Barnes, 1992). It 
reduces the number of activated eosinophils in the nose during antigenic stimulation in 
allergic individuals. 
FP significantly reduces the number of T lymphocytes, and reduces the number of non-
activated basophils, neutrophils and eosinophils. Meltzer studied nasal eosinophilia in 497 
patients treated with fluticasone or placebo, and found a decrease (P<.01) in patients treated 
with fluticasone (Melzer et al, 1990). 
The lipolytic character of topical corticosteroids is significant, since it leads to increased 
drug retention in the tissues. The recommended dose is 200 mg/day (two applications of 50 
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µg per nostril, once a day). For children between the ages of 4-11 years, half the dose is 
recommended. Side effects are similar to those of the other inhaled corticosteroids described 
above (LaForce et al, 1994). 
FP is eliminated from systemic circulation at a rate approximately equal to hepatic blood 
flow. It is metabolised through hydrolysis with the formation of 17-ß-carboxylic metabolic 
acid, which has insignificant anti-inflammatory and systemic activity due to incomplete 
absorption in the gastrointestinal tract and to extensive metabolism during the first hepatic 
step. 
Comparative studies of BDP at similar doses have shown that both steroids have a similar 
efficacy for controlling nasal symptoms, in all cases superior to that of placebo. The speed of 
action is greater in fluticasone, as evidenced by the fact that significant improvement in 
symptoms is seen by the second day of treatment, while the delay in the onset of 
improvement for those treated with BDP was three days (Scadding et al, 1994). 
Same authors found that after nasal provocation with an allergen, treatment with FP 
decreased obstruction in 45%, sneezing in 73%, pruritus in 78% and hydrorrhoea in 80% 
(Scadding et al, 1994). 
Kaszuba demonstrated the efficacy of antihistamines (loratadine oral) with the use of 
fluticasone in nasal spray, in the treatment of seasonal AR. The conclusion was that the 
efficacy and decreased inflammation was greater with FP (decreased ECP, the number of 
eosinophils and improved scores on quality-of-life questionnaires) (Kaszuba et al, 2001). 
3.2.4 Fluticasone furoate 
Fluticasone furoate (FF) (Avamys; GlaxoSmithKline, London, UK) is the most recent 
intranasal glucocorticosteroid available for the treatment of AR (allergic rhinitis). It 
possesses a distinctive combination of pharmacodynamic and physico-chemical properties, 
which confers a high affinity for the glucocorticosteroid receptor and a potent anti-
inflammatory activity. This allows its effectiveness in treating both nasal and ocular 
symptoms to be complemented by a favorable safety and tolerance profile. In addition, the 
new nasal delivery device was designed according to the needs experienced and expressed 
by patients, which assures an optimal dispensation that promotes its extensive use. (Allen et 
al, 2007; Rosenblut et al, 2007; Baumann et al, 2009). 
The compliance of the patients in treatment with intranasal corticosteroids may be 
influenced by both the sensorial properties of the drug and the delivery device. FF has been 
formulated to release a low volume (50 µl) in the form of a fine mist, with a favorable profile 
of sensory characteristics in terms of reduction in odor, in the posterior aftertaste, and in the 
retro-nasal dripping down the throat (Mahadevia et al, 2004; Meltzer et al, 2008). 
In addition to the greater affinity for the glucocorticosteroid receptor, FF shows a high 
selectivity for the same as compared to other intranasal glucocorticosteroids; for each FF 
molecule which binds to the mineralocorticoid receptor, other 800 will bind to the 
glucocorticosteroid receptor, which considerably limits the potential undesirable side 
effects. 
FF has demonstrated superior efficacy when compared to placebo in the treatment of nasal 
symptoms of seasonal allergic rhinitis in adults and children, and demonstrated a significant 
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improvement in overall relief of associated eye symptoms. Symptomatic relief of allergic 
rhinitis begins 8 hours after administration and lasts for 24 hours (Máspero et al, 2008; 
Nathan RA et al, 2008; Vasar et al, 2008; Baroody et al, 2009; Meltzer et al, 2009). 
The efficacy of FF administered for 4 weeks versus placebo has also been assessed in 
adolescents and adults with perennial allergic rhinitis, with significant improvement in 
nasal symptoms and extraocular manifestations (such as pharyngeal or palatal itching) and 
in the RQLQ scores (Keith & Scadding, 2009; Keith & Scadding, 2010). 
The recommended dose of FF in Spain for patients older than 12 years is 110 µg, which 
equals two sprays in each nostril once a day. It may be reduced to one spray in each nostril 
once symptoms are controlled. For children between 6 and 12 years of age, the 
recommended dose is one spray in each nostril once daily (55 µg), but can be increased to 
two sprays if it fails to control the symptoms. In Europe FF is not approved in children less 
than 6 years of age (GlaxoSmithKline, 2011). 
FF (like the rest of intranasal corticosteroids) has proven effective for controlling nasal 
symptoms in allergic rhinitis. But unlike other intranasal corticosteroids, which show 
contradictory effects on ocular symptoms, FF is the only intranasal corticosteroid that 
demonstrates a consistent positive effect on ocular symptoms in seasonal allergic rhinitis in 
a large number of patients from different studies, across different pollen seasons and 
geographical locations (Keith & Scadding, 2009; Keith & Scadding, 2010). 
3.2.5 Flunisolide 
Introduced in 1978, flunisolide is a poorly water-soluble drug, which is therefore dissolved 
in propylene glycol and water (Horan & Johnson, 1978; Schulz et al, 1978). Rhinoscopy is 
recommended once a year for prolonged treatment. 
3.2.6 Mometasone furoate 
A corticosteroid available worldwide in dermatological preparations, mometasone furoate 
(MF) has been classified as a powerful corticosteroid according to European Union 
directives. It has few systemic side effects when applied topically to the skin. Solutions of 
MF in aqueous suspension are prepared for subsequent administration with a nasal 
nebulizer, and have been marketed for several years now. The absorption rate for MF is 8%, 
and absolute bioavailability has been estimated at less than 1% of the adjusted dose, due to 
hepatic metabolism. 
MF, a potent, topically active, synthetic, 17-heterocyclic corticosteroid was originally 
introduced for the treatment of dermatological conditions (Lundbland et al, 2001). MF 
aqueous nasal spray (Nasonex; Schering-Plough, Inc., Kenilworth, NJ, USA) was shown to 
be effective in several inflammatory conditions of the upper respiratory tract, including AR 
(van Drunen et al, 2005) and non-AR (Lundbland et al, 2001), nasal polyps (Small et al, 2005; 
Stjarne et al, 2006), adenoidal hypertrophy (Berlucchi et al, 2007) and uncomplicated 
rhinosinusitis (Meltzer et al, 2005). Safety and pharmacokinetic evaluations of MF have 
shown a lack of systemic activity when applied to the nasal mucosa, even in pediatric 
patients (Zitt et al, 2007). There is no clinical evidence that MF nasal spray suppresses the 
function of the hypothalamic–pituitary–adrenal axis when the drug is administered at 
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clinically relevant doses (100-400 µg/day) (Small et al, 2005), and there are no reports of any 
influence on children´s growth (Schenkel et al, 2000; Meltzer et al, 2005). Histological studies 
after long-term use of MF nasal spray have shown no signs of atrophy of the nasal mucosa 
(Minshall et al, 1998). 
3.3 Side effects, safety and tolerance of glucocorticosteroids 
We performed a literature review of articles published between 1994 and 2012, and found 
numerous articles that studied the effectiveness, side effects, safety and tolerance of inhaled 
corticosteroids, and then compared them with each other and with other drugs. We have 
summarised these articles below. 
Edwards compared BDP with hydrocortisone, prednisolone, dexamethasone and 
betamethasone, which cause suppression of the hypothalamic-pituitary-adrenal cortex axis 
and adverse systemic reactions. The undesirable action of the topical corticosteroid is 
reduced at the application site (Edwards, 1995) 
It is metabolised quickly and has longer duration of action. The study concluded by 
declaring the safety and efficacy of intranasal treatment with BDP as an indicated treatment 
for patients with AR. 
Other authors tested the usefulness and efficacy of topical corticosteroids, with a reduction 
in the number of Langerhans cells in nasal mucosa, as well as the number of eosinophils. 
Moreover, they demonstrated the corticosteroids’ efficacy, since these reduced three of the 
major symptoms of AR: sneezing, rhinorrhoea and nasal blockage (Mygind & Dahl, 1996). 
Howland tested the advantages of FP in nasal spray over oral antihistamines in the 
treatment of seasonal AR, in doses of 200 micrograms once a day. After a follow-up of one 
year, the study found no side effects on bone mineralisation, subcapsular cataracts, 
glaucoma or the pituitary axis (Howland, 1996). 
The same year they published a similar study in another journal: Efficacy of 200 micrograms 
of FP in aqueous nasal spray once a day. The study observed mild local topical effects and 
no indirect effects after systemic absorption (Howland et al, 1996). 
Other clinicians observed that intranasal FP is an effective treatment for AR, is well tolerated 
and is indicated over other treatments using intranasal corticosteroids, antihistamines or 
intranasal cromolyn sodium, when administered once a day. It has better cost-effectiveness 
than the antihistamines loratadine and terfenadine (Wiseman & Benfield, 1997). 
Finally, it confirmed that topical nasal corticosteroids decrease nasal blockage more 
effectively than antihistamines (Mygind et al, 1977). 
The topical corticosteroids, such as triamcinolone, are the most powerful and effective agents 
in the treatment of AR, and have little systemic absorption (Naclerio, 1998). Oral 
antihistamines do not always control nasal congestion. Vasoconstrictors can cause drug-
induced rhinitis, if used for a prolonged period of time, which is typical. Anti-leukotrienes 
need more studies; cromolyn sodium is effective in AR, but less so than topical corticosteroids. 
Storms concluded that the benefits of FP exceed the risk in studies on the treatment of 
asthma and AR, using intranasal doses of 200 micrograms once a day. There were no cases 
of adrenal suppression or osteoporosis due to its use (Storms, 1998). 
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Corren stated that the use of intranasal corticosteroids has been shown to be an effective and 
safe form of therapy for AR. In terms of side effects, MF and FP seem to be safer and have 
less potential for systemic effects, even in cases of prolonged use and use in children, 
making them the ideal drugs for allergic rhinitis (Corren, 1999) 
Lumry considered MF and FP as the best drugs for the treatment of AR, although there is 
lesser systemic involvement with mometasone. A case has been reported of suppression of 
nocturnal cortisol levels with FP, indicating suppression of the hypothalamic-pituitary-
adrenal axis (Lumry, 1999). 
Other authors tested the superiority of treatment with intranasal FP (200 micrograms once a 
day) over levocabastine in nasal spray and placebo nasal spray. The antihistamine improved 
symptoms of nasal blockage and rhinorrhoea. The placebo improved symptoms of sneezing, 
nasal blockage, rhinorrhoea and pruritus (Di Lorenzo et al, 1999). Furthermore, it is 
recommended the use of triamcinolone as the intranasal corticosteroid of choice in AR at a 
recommended dose of 220 micrograms once a day (Gawchik & Saccar, 2000). 
Allen, from his perspective as an endocrinologist, observed that intranasal corticosteroids 
have been established as the first-line treatment of AR. They are safe and have few reported 
side effects due to excessive and prolonged doses, or to several concomitant inhaled 
corticosteroids (Allen, 2000). 
However, Szefler warned that topical administration of corticosteroids may reduce the total 
required dose of corticosteroid for treating patients with minimal side effects (Szefler, 2001). 
This has prompted the development of intranasal corticosteroids as treatment for allergic 
and perennial rhinitis. 
It has been shown that intranasal MF does not cause adverse side effects, and can even be 
used in children, as it does not affect bone growth. Therefore, we can say that the side effects 
of intranasal corticosteroids are minimal at the recommended doses. 
Transrud stated that intranasal corticosteroids accepted as first-line treatment of AR are safe 
and effective. They reduce nasal congestion, pruritus, rhinorrhoea and sneezing that occur 
in the early and late phases of the allergic response. They join other studies that 
demonstrated an almost complete prevention of late phase symptoms. Adverse reactions are 
usually limited to nasal mucosa, along with headache and epistaxis in 5%-10% of patients 
(Trangsrud et al, 2002). 
Wang reported that there was no difference between the efficacy of anti-Hl and topical 
corticosteroids in the treatment of AR, with both drugs recommended despite their different 
pharmacological characteristics. The greater benefit of topical corticosteroids is in its longer 
lasting anti-inflammatory action, compared with the speed of action of anti-Hl (Wang, 2002). 
Finally, it is confirmed the greater efficacy of an intranasal treatment with FP over oral 
loratadine and a leukotriene inhibitor (montelukast) in seasonal AR. The results were 
significantly better in the fluticasone group in the reduction of nasal symptoms 
(Saengpanich et al, 2003). 
Other authors showed that both intranasal corticosteroids and intranasal antihistamines 
were effective topical therapies in the treatment of AR (Salib & Howarth, 2003). Intranasal 
therapy represents a better form of treatment in AR, with a highly favourable risk/benefit 
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ratio. It is the preferred route of administration of corticosteroids in the treatment of the 
disease, as well as an important option compared to therapy with antihistamines, especially 
when quick symptom relief is needed. 
Using meta-analysis, Waddell compared the efficacy of intranasal corticosteroids and oral 
antihistamines in the treatment of AR, and found a clear benefit in favour of intranasal 
corticosteroids. However, there is no clear evidence that one corticosteroid spray is more 
effective and safer than another in the treatment of rhinitis. It has not been demonstrated 
that either FP, MF or triamcinolone are more effective, or they are more expensive than BDP, 
budesonide and dexamethasone (Waddell et al, 2003). 
Conversely, it was demonstrated that intranasal FP, in doses of 200 micrograms once a day, 
improves ocular symptoms in patients with AR, without the need for adding oral 
antihistamines or topical eye drops (De Wester, 2003). 
Towards the end of 2003, Borish stated that an effective therapy in the treatment of rhinitis is 
that which is direct and decreases inflammation and its systemic manifestations. 
Antihistamines quickly resolve nasal symptoms, but not inflammation, at least not 
significantly. Oral corticosteroids are highly effective, but have significant systemic side 
effects. Local intranasal corticosteroids act on the level of local inflammatory processes of 
rhinitis, reducing local inflammatory cells, but without direct involvement of other tissues 
(Borish, 2003). Anti-leukotrienes have systemic anti-inflammatory effects and an acceptable 
safety profile. 
They compared the efficacy of antihistamines versus intranasal corticosteroids in AR, with 
the studies favouring corticosteroids. Antihistamines also do not seem to be superior in the 
treatment of conjunctivitis associated with AR (Nielsen & Dahl, 2003). 
Other author warned that it would be best to avoid allergens during pregnancy (Keleç, 
2004). If cromolyn is not tolerated or is ineffective, first- or second-generation anti-H1 
(cetirizine and loratadine) may be used. Intranasal corticosteroids may be added for 
treatment of significant nasal obstruction. There are no studies on the use of new intranasal 
corticosteroids (FP, FF, flunisolide, triamcinolone, MF) during the first trimester of 
pregnancy. Kim confirmed that intranasal corticosteroids are safe and effective for treating 
AR in adults (Kim et al, 2004). The administration of budesonide aqueous nasal spray for 6 
weeks is well tolerated and safe, with no suppression of the pituitary-adrenal axis, even in 
children aged 2 to 5 years with AR. 
Patel et al stated that the use of betamethasone suppresses the adrenal axis, which does not 
happen with MF nasal spray. The concentration of cortisol in morning saliva is a tool for 
monitoring adrenal function (Patel et al, 2004). 
Gradually, it has been established that AR and asthma often coexist and represent 2 
manifestations of the same disease, which has recently been called CARAS (combined 
allergic rhinitis and asthma syndrome) (Taramarcaz & Gibson, 2004). The benefit of using 
intranasal corticosteroids in CARAS has been shown, although there is still a lack of studies. 
Currently, the best practice is to treat conventional asthma with bronchial corticosteroids 
(inhaled) with or without ß-agonists and adding intranasal corticosteroids to avoid 
symptoms specific to rhinitis. 
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4. Oral Cys-LT cysteinyl leukotriene receptor-1 antagonist 
Allergic rhinitis is a common airways hypersensitivity disease. Histamine and leukotrienes 
are involved in the pathogenesis of allergic rhinitis. Conventional treatments include topical 
steroids and antihistamines. Due to the adverse effects of these treatments, new drugs like 
leukotriene receptor antagonists are being investigated for the treatment of allergic rhinitis 
(Modgill et al, 2010). 
The cysteinyl leukotrienes (LTC4, LTD4, LTE4) are products of arachidonic acid metabolism 
and are released from various cells, including mast cells and eosinophils. These eicosanoids 
bind to cysteinyl leukotriene (CysLT) receptors. The CysLT type-1 (CysLT1) receptor is 
found in the human airway (including airway smooth muscle cells and airway 
macrophages) and on other pro-inflammatory cells (including eosinophils and certain 
myeloid stem cells). CysLTs have been correlated with the pathophysiology of asthma and 
AR. In asthma, leukotriene-mediated effects include airway edema, smooth muscle 
contraction, and altered cellular activity associated with the inflammatory process. In 
allergic rhinitis, CysLTs are released from the nasal mucosa after allergen exposure during 
both early- and late-phase reactions and are associated with symptoms of allergic rhinitis 
(Lipworth, 1999). 
There are two different LT inhibitors/modifiers: 
- LT receptor antagonists [LTRAs; montelukast (Singulair®, Merck Sharp & Dohme Inc, 
NJ, USA), zafirlukast (Accolate®,AstraZeneca farmacéutica, Madrid, Spain), and 
pranlukast (Azlaire®, Schering Plough Inc, NJ, USA). 
- 5-Lypoxigenase inhibitor of LT synthesis [zileuton® (Zyflo®)]. 
Montelukast and zafirlukast block binding of cysteinil LTs to the cysLT1 receptor in the 
extracellular space. Zileuton inhibits 5-lipoxygenase and therefore all LT synthesis within 
inflammatory cells. By blocking the actions of LTs, it promotes bronchodilation and 
decreases the inflammatory response. Anti-LTs also have been used successfully by some 
authors to control allergic diseases such as AR, atopic dermatitis, chronic urticaria and 
allergic conjunctivitis. The FDA has approved montelukast for the treatment of AR (Scow et 
al, 2007).  
4.1 Montelukast 
Montelukast is indicated for the prophylaxis and chronic treatment of asthma in adults and 
pediatric patients 12 months of age and older; for prevention of exercise-induced 
bronchoconstriction in patients 15 years of age and older; and for the relief of symptoms of 
seasonal allergic rhinitis in patients 2 years of age and older and perennial allergic rhinitis in 
patients 6 months of age and older (this last indication is available in the USA but not in 
Spain) (Merch, Sharp & Dohme, 2011). 
For AR, montelukast should be taken once daily. Efficacy was demonstrated for seasonal AR 
when montelukast was administered in the morning or the evening without regard to time 
of food ingestion. The time of administration may be individualized to suit patient needs. 
The following doses for the treatment of symptoms of seasonal AR are recommended: 10 mg 
for adults and adolescents 15 years of age and older; 5 mg for pediatric patients 6 to 14 years 
of age; and one 4 mg for pediatric patients 2 to 5 years of age (Merch, Sharp & Dohme, 2011). 
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Safety and effectiveness in pediatric patients younger than 2 years of age with seasonal AR 
have not been established. The following doses for the treatment of symptoms of perennial 
allergic rhinitis are recommended: 10 mg for adults and adolescents 15 years of age and 
older; 5 mg for pediatric patients 6 to 14 years of age; 5 mg for pediatric patients 2 to 5 years 
of age; 4 mg for pediatric patients 6 to 23 months of age. Safety and effectiveness in pediatric 
patients younger than 6 months of age with perennial AR have not been established. 
Montelukast is an orally active compound that binds with high affinity and selectivity to the 
CysLT1 receptor (in preference to other pharmacologically important airway receptors, such 
as the prostanoid, cholinergic, or ǃ-adrenergic receptor). Montelukast inhibits physiologic 
actions of LTD4 at the CysLT1 receptor without any agonist activity. 
The efficacy of montelukast for the treatment of persistent and seasonal AR was investigated 
in different studies and clinical trials. 
Evidence in persistent AR: 
- Montelukast alone or in combination with antihistamines (desloratadine or 
levocetirizine) gave a gradual increase in nasal symptom improvement within 6 weeks 
of treatment in patients with persistent AR (Ciebiada et al, 2011).  
- A multicenter, randomized, double-blind, placebo-controlled study was conducted in 
the US among 1992 patients to evaluate montelukast for treatment of perennial AR. The 
study was conducted during the winter, and all patients had positive skin tests for at 
least 2 perennial allergens. The investigators conclude that montelukast provides 
statistically significant symptomatic relief of persistent AR over 6 weeks of treatment 
(Patel et al, 2005). 
- A randomized, double-blind, placebo-controlled, parallel-group study was performed 
to compare the effects of oral montelukast 4 mg once daily at bedtime with those of oral 
cetirizine 5 mg once daily at bedtime for 12 weeks in 60 children with perennial AR. The 
results revealed that both montelukast and cetirizine were significantly efficacious 
compared with placebo in nasal airway resistance, eosinophil percentage in nasal 
smears, Pediatric Rhinoconjunctivitis Quality of Life Questionnaire (PRQLQ), Total 
Symptom Score (TSS) and all symptom items except nasal itching, throat itching and 
tearing. For nasal itching, only cetirizine was significantly efficacious (Chen et al, 2006). 
Evidence in persistent AR: 
- Weinstein et al analyzed data from 4 phase III clinical trials to determine the onset of 
action of montelukast in seasonal allergic rhinitis. The 4 trials were double-blind, 
parallel-group, multicenter studies conducted in Fall 1999 (Study 1), Spring 2000 (Study 
2), Fall 2000 (Study 3), and Spring 2001 (Study 4). Over the entire 2 weeks treatment 
period, pooled data indicated that montelukast was significantly better than placebo in 
decreasing symptom scores. The authors conclude that in patients with seasonal allergic 
rhinitis, montelukast reduces daytime and nighttime symptoms by the 2nd day of once-
daily therapy (Weinstein et al, 2005). 
- A multicenter, randomized, double-blind, placebo-controlled, parallel-group study was 
performed to compare the effects of montelukast 10 mg once daily at bedtime with 
those of loratadine 10 mg once daily at bedtime for 2 weeks during the allergy season in 
1302 patients with seasonal AR. Quality of life scores (including measures of activity, 
sleep, nasal symptoms, eye symptoms, other symptoms, practical problems, and 
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emotions) also improved significantly in the montelukast and loratadine groups 
(P=0.003 and P≤0.001, respectively, versus placebo) (Philip et al, 2002). 
- A multicenter, randomized, double-blind, double-dummy, placebo- and active-
controlled study was performed in the US and Canada to evaluate the effects of 
montelukast 10 mg once daily in 1214 patients with spring seasonal AR. Therapy with 
montelukast significantly improves assessments of symptom severity as well as quality-
of-life parameters for patients with seasonal AR (van Adelsberg et al, 2003). 
4.2 Zafirlukast 
Donnelly et al performed a study with 164 patients who were administered increasing doses 
of oral Zafirlukast (10, 20, 40, 100 mg and placebo). They found a significant decrease in 
nasal obstruction, sneezing and rhinorrhoea in patients who received doses starting from 20 
mg (Donnelly et al, 1995) 
5. Omalizumab (anti-IgE monoclonal antibody) 
Several therapeutic anti-IgE antibodies, able to reduce free IgE levels and to block the 
binding of IgE to FcRI without cross-linking IgE and triggering degranulation of IgE-
sensitized cells have been developed. At present omalizumab is the only monoclonal 
antibody (mAb) - based drug approved for the treatment of asthma. A new mAb specific for 
human IgE has been shown to possess a unique set of binding specificities. This mAb, 8D6, 
binds to a conformational epitope on the CH3 domain of human IgE and can compete with 
omalizumab for binding to IgE. Like omalizumab, it does not bind to IgE already bound to 
the high-affinity IgE Fc receptor (FcɛRI) on basophils and mast cells. It also does not cause 
activation and degranulation of IgE-pulsed, human FcɛRI-expressing rat basophilic 
leukemic cells (RBL SX-38). This mAb can inhibit IgE binding to recombinant ǂ chain of 
human FcɛRI in ELISA and to human FcɛRI-expressing RBL SX38 cells in fluorescence flow 
cytometric analysis. However, unlike omalizumab, 8D6 can bind to IgE already bound by 
the low-affinity IgE Fc receptors (FcɛRII, or CD23). Since earlier investigators have shown 
that anti-CD23 mAbs can inhibit the synthesis of IgE in lymphocyte culture in vitro and can 
down-regulate IgE production in treated patients, 8D6 may offer pharmacological 
mechanisms in addition to those mediated by omalizumab, for controlling IgE in patients 
with allergic diseases. (Shiung et al, 2001). 
Chu et al, have explored the effects of IgE sequestration versus IgE suppression by 
comparing omalizumab to FcǄRIIb-optimized anti-IgE antibodies in humanized mouse 
models of immunoglobulin production. By using a murine anti-IgE antibody as a template, 
the authors humanized, increased IgE binding, and modified its Fc domain to increase 
affinity for FcǄRIIb. Relative to omalizumab, this new mab, XmAb7195, has a 5-fold higher 
affinity for human IgE and more than 400-fold higher affinity for FcǄRIIb. In addition to 
sequestering soluble IgE, XmAb7195 inhibited plasma cell differentiation and consequent 
human IgE production through coengagement of IgE B-cell receptor with FcǄRIIb. In 
peripheral blood mononuclear cells-engrafted mice, XmAb7195 reduced total human IgE 
(but not IgG or IgM) levels by up to 40-fold relative to omalizumab (Chu et al, 2012). 
Omalizumab represents an important clinical advance in the management of allergic 
diseases and can be considered to be safe in children with seasonal allergic rhinitis 
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undergoing specific immunotherapy simultaneously (Kamin et al, 2010). Rush IT (RIT) 
carries a greater risk of acute allergic reactions (including anaphylaxis) than standard 
subcutaneous IT. In RIT, the accelerated dosing schedule can cause early increases in total 
and specific IgE concentrations that could predispose individuals to allergic reactions. The 
effect of omalizumab on the safety and efficacy of RIT was studied in adult patients with 
ragweed-AR.  (Table 1). 
 
Study Patients and type of 
AR 
Type of study Comments  
Casale et al, 1997 240 patients with 
ragweed AR 
comparison 
omalizumab-placebo 
Decrease dose-dependent in 
serum free IgE correlation 
between symptoms and IgE levels 
Ädelroth et al, 2000 251 patients with 
birch pollen AR 
comparison 
omalizumab-placebo 
Decrease serum free IgE levels 
with omalizumab association 
between free IgE levels and 
clinical outcome mean daily 
NSSS, concomitant medication 
use, RRQoL was significantly 
better with omalizumab 
Casale et al, 2001 536 patients with 
ragweed AR 
comparison 
omalizumab-placebo 
Significant association between 
IgE reduction, nasal symptoms 
and rescue medication use; 
significantly lower NSSS, lower 
need for rescue medication, better 
RRQoL scores, 75% reduction in 
days missed from work in 
patients receiving 300 mg 
omalizumab 
Kopp et al, 2002 92 children with birch 
and grass pollen AR 
 
Four treatment groups: 
-grass IT + omalizumab
-grass IT + placebo 
-birch IT + omalizumab
-birch IT + placebo 
Symptom load was significantly 
reduced in both omalizumab 
groups compared to placebo. 
In vitro sulfidoleukotriene release 
was significantly lower with IT + 
omalizumab compared to IT + 
placebo, parallel to the reduction 
in symptoms and the use of 
rescue medication. 
Kuehr et al, 2002 221 children with 
birch and grass 
pollen AR 
Four treatment groups: 
-grass IT + omalizumab
-grass IT + placebo 
-birch IT + omalizumab
-birch IT + placebo 
Significant reduction in symptom 
load and rescue medication use in 
the omalizumab + IT group 
compared to IT alone. 
Omalizumab reduced symptom 
load regardless of IT and had a 
protective effect independent of 
the type of allergen and additional 
clinical benefit to IT. 
Chervinsky et al, 
2003 
289 patients with 
perennial AR 
comparison 
omalizumab-placebo 
Significantly lower NSSS and 
rescue antihistamines; improved 
RRQoL in the omalizumab group 
patient evaluation of efficacy 
significantly favored omalizumab. 
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Study Patients and type of 
AR 
Type of study Comments  
Nayak et al, 2003 287 patients with 
ragweed AR 
retreatment with 
omalizumab 
Decrease in serum free IgE levels. 
Bez et al, 2004 225 children with 
birch and grass 
pollen AR 
Four treatment groups: 
-grass IT + omalizumab 
-grass IT + placebo 
-birch IT + omalizumab
-birch IT + placebo 
Combination of IT and 
omalizumab: no pollen-induced 
increase in ECP and decrease in 
tryptase in nasal secretions; 
significantly lower tryptase levels 
in the omalizumab group. 
Rolinck- 
Werninghaus 
et al, 2004 
Further analyses 
during grass pollen 
season after previous 
study (Van 
Cauwenberge, 2005) 
Four treatment groups: 
-birch IT + placebo 
-birch IT + omalizumab
-grass IT + placebo 
-grass IT + omalizumab
Significantly diminished rescue 
medication use and reduction in 
the number of symptomatic days 
with omalizumab monotherapy. 
Superior efficacy of the 
omalizumab + IT combination on 
symptom severity compared to IT 
or omalizumab alone. 
Vignola et al, 2004 405 patients with 
asthma and 
persistent AR 
comparison 
omalizumab-placebo 
Significant improvement in 
RRQoL in the omalizumab-treated 
patients 
Casale et al, 2006 159 patients with 
ragweed AR 
Four treatment groups: 
-omalizumab + placebo
-omalizumab + RIT 
-placebo + placebo 
-placebo + RIT 
Significant improvement in 
severity scores during the 
ragweed season with omalizumab 
+ IT compared to IT alone 
ECP = eosinophilic cationic protein; NSSS = nasal symptom severity scores; RIT = rush immunotherapy; 
RRQoL = rhinitis-related quality of life. 
Table 1.  Clinical studies with “omalizumab” and combination “omalizumab-specific 
immunotherapy” in allergic rhinitis. 
6. Allergen-specific Immunotherapy 
Two stages have been defined in AR immune pathophysiology. The first stage is named 
sensitization phase reaction, and is initiated by preferential activation and polarization of 
the immune response to environmental antigens, that culminates with a generation of a 
predominant Th2 immune response and production of IgE antibodies; the second stage, 
named effector phase reaction, is initiated with a second encounter with antigen (Ag) 
leading to activation of effector mechanisms, such as degranulation of granulocytes and 
release of histamine (Robles-Contreras et al, 2011). Allergen-induced cell degranulation is 
the key event in allergic inflammation and leads to early-phase symptoms. Early phase 
reaction (EPR) has been studied extensively in both humans and animals; EPR is initiated 
with a second encounter with the antigen by IgE previously attached to IgE receptors (FcεRI, 
FcεRII or CD23). Cross-linking of IgE receptors induces: a) release of preformed mediators 
such as histamine, proteases and chemotactic factors; b) activation of transcription factors 
and cytokine gene expression, and c) production of prostaglandins and leukotrienes by 
phospholipase A2 pathway (Figure 1). 
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Fig. 1. Mechanism of allergic reaction. 
The mechanisms of action of allergen-specific immunotherapy (SIT) include the very early 
desensitization effects, modulation of T-and B-cell responses and related antibody isotypes, 
and migration of eosinophils, basophils, and mast cells to tissues, as well as release of their 
mediators (Figure 2). Regulatory T (Treg) cells have been identified as key regulators of 
immunologic processes in peripheral tolerance to allergens. Skewing of allergen-specific 
effector T cells to a regulatory phenotype appears as a key event in the development of 
healthy immune response to allergens and successful outcome in patients undergoing 
allergen-specific immunotherapy (Akdis & Akdis, 2011). 
Have been reported biomarkers of clinical response to IT: 
a. Increase in allergen-specific serum IgG4 (Tari et al, 1990; Tari et al, 1994; Durham et al, 
1999; La Rosa et al, 1999; Bufe et al, 2004; Lima et al, 2002; Smith et al, 2004; Til et al, 
2004; Tonnel et al, 2004). 
b. Increase in serum functional IgG responses: 
 Inhibition of basophil histamine release (Niederberger et al, 2004). 
 Inhibition of IgE-facilitated allergen binding (IgE-FAB) (Shamji et al, 2006). 
c. Reduction in immediate and late-phase skin test responses to allergen (Tari et al, 1994; 
Durham et al, 1999; La Rosa et al, 1999; Tonnel et al, 2004). 
d. Suppression of rise in Eosinophil Cationic Protein (ECP) (Gozalo et al, 1997; 
Passalacqua et al, 1998; Vourdas et al, 1998; Ippoliti et al, 2003) and tryptase (Marcucci 
et al, 2003) concentrations in nasal lavage during the pollen season 
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Fig. 2. Mechanisms of action of allergen-specific immunotherapy (SIT). 
 
 Subcutaneous IT for 
seasonal AR  
(Calderon et al, 2007) 
Sublingual IT for seasonal and 
perennial AR (Olaguibel & 
Álvarez-Puebla, 2005) 
Participant numbers 
(active/placebo) 
597/466 2333/2256 
Symptom scores SMD 
random (95% CI) 
-0.73 (-0.97, -0.50) -0.49 (-0.64, -0.34) 
P-value <0.00001 <0.00001 
Heterogeneity (I2) 63% 81% 
Medication scores SMD 
random (95% CI) 
-0.57 (-0.82, -0.33) -0.32 (-0.43, -0.21) 
P-value <0.00001 <0.00001 
Heterogeneity (I2) 64% 50% 
Heterogeneity: Low = I2 25%; Moderate = I2 50%; High = I2 75%; 
Table 2. Efficacy of immunotherapy (IT) in AR (summary of Cochrane meta-analyses) 
e. Increased in vitro IL-10 production by peripheral blood mononuclear cells (PBMC) 
following stimulation with allergen (Nouri-Aria et al, 2004; Francis et al, 2008). 
f. Reduction in allergen-induced in vitro PBMC proliferative responses (Fanta et al, 1999). 
g. Reduction in bronchial responses to allergen and methacholine challenge (Rak et al, 
1988; Cirla et al, 2003). 
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The ARIA document clearly states that immunotherapy (IT) is considered effective in AR, 
and that it is the only treatment that can change the natural course of the disease and 
prevent its evolution into asthma (Bousquet et al, 2008). 
IT, both subcutaneous and sublingual, is an effective treatment for adults and children with 
severe AR that does not respond to conventional pharmacotherapy and allergen avoidance 
measures. The efficacy of IT depends on correct patient selection, the type of allergen and 
the product chosen for treatment. Each vaccine requires individual assessment before 
recommendation for routine use. In support of the conclusions of recent meta-analyses, data 
have provided further evidence for the efficacy of Sublingual immunotherapy (SLIT) at least 
for grass pollen-induced (Table 2). 
7. Therapeutic developments in the treatment of allergic rhinitis (AR) 
Due to the increased prevalence of AR, its impact on quality of life, its societal costs and the 
fact that it is a predisposing factor for asthma, new therapeutic options are being sought. 
Studies are being performed with anti-leukotrienes, anti-immunoglobulin E antibodies, 
phosphodiesterase inhibitors, and others, which seem to confirm promising results.  
Schultz et al state that, in addition to the well established therapeutic guidelines in the 
treatment of rhinitis with antihistamines, corticosteroids, nasal decongestants, etc., there are 
an increasingly number of new therapeutic alternatives, such as anti-leukotrienes, anti-
immunoglobulin E antibodies, phosphodiesterase inhibitors and intranasal heparin, as well 
as new specific immunotherapies (recombinant). There are promising results, but more 
studies are needed to confirm these initial data (Schultz et al, 2003). 
Bjermer and Diamant observed that, although inhaled corticosteroids are currently 
considered first-line drugs in the anti-inflammatory control of asthma and rhinitis, there are 
studies with anti-leukotrienes and anti-immunoglobulin E that are highly promising. 
Clinical trials are being performed with modified cytokines (Bjermer & Diamant, 2004). 
Koreck et al reported on low intensity UVB, UVA and visible light phototherapy as treatment for 
AR (3 times per week for three weeks). The authors reported that there was a significant 
reduction in the number of eosinophils, ECP and IL-5 in the nasal lavage. They also found 
inhibition in the RBL-2H3 mediator release of basophils. Phototherapy is a new option in the 
treatment of immunologically mediated mucosal diseases, including allergic rhinitis (Koreck 
et al, 2005). 
Kirchhoff et al used the H1-receptor antagonist dimethindene maleate topically on patients with 
seasonal allergic rhinitis for 2 weeks and compared it with placebo. With this antagonist, 
they achieved statistically significantly better results in the quality of life questionnaires for 
rhinitis than with placebo (Kirchhoff et al, 2003). 
Unal et al investigated the potential benefits of the toxin botulinum type A on nasal symptoms 
of allergic rhinitis, and compared it to an isotonic saline solution as placebo. The results 
were significantly better in patients treated with botulinum toxin, especially in rhinorrhoea, 
nasal obstruction and sneezing. In selected cases, the injection of intranasal toxin botulinum 
may help control allergic rhinitis symptoms (Unal et al, 2003). 
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Monoclonal antibodies anti-IL-5 seem to be an effective treatment that reduces the number of 
eosinophils locally in the airway and in peripheral blood in asthmatic patients. Two 
monoclonal antibodies have been designed to neutralize IL-5 (mepolizumab and 
reslizumab). Mepolizumab is a fully humanized anti-IL-5 monoclonal IgG1 antibody that 
binds to free IL-5 with high affinity and specificity to prevent IL-5 from associating with the 
IL-5 receptor complex alpha-chain on the surface of eosinophils (Leckie et al, 2000).  
There are clinical trials with recombinant soluble IL-4 receptor, and recombinant IL-12. 
Immunomodulatory treatments for IL-9, IL-l0, IL-12 and IL-13 are being studied, as well as 
immunostimulatory DNA sequences, with encouraging results. 
8. Conclusions 
Considering the reviewed data, and unifying the above-mentioned opinions on the 
treatment of AR, we provide the following guidelines: 
- Inhaled corticosteroids are effective and safe for the treatment of AR, usually associated 
with antihistamines in persistent AR. We have found no indication for administering 
systemic corticosteroids unless there is another associated pathology. 
- Histamine and leukotrienes are involved in the pathogenesis of allergic rhinitis. 
Montelukast is indicated for the prophylaxis and chronic treatment of asthma in adults 
and pediatric patients 12 months of age and older; for prevention of exercise-induced 
bronchoconstriction in patients 15 years of age and older; and for the relief of symptoms 
of seasonal allergic rhinitis in patients 2 years of age and older and perennial allergic 
rhinitis in patients 6 months of age and older  
- Omalizumab represents an important clinical advance in the management of allergic 
diseases and can be considered to be safe in children with seasonal allergic rhinitis 
undergoing specific immunotherapy simultaneously. 
- Immunotherapy is an effective treatment for adults and children with severe AR that 
does not respond to conventional pharmacotherapy and allergen avoidance measures. 
The efficacy of IT depends on correct patient selection, the type of allergen and the 
product chosen for treatment. 
- Encouraging new treatments are currently being studied. 
9. References 
Ädelroth E, Rak S, Haahtela T, Aasand G, Rosenhall L, Zetterstrom O, et al. Recombinant 
humanized mAb-E25, an anti-IgE mAb, in birch pollen induced seasonal allergic 
rhinitis. (2000) J Allergy Clin Immunol, Vol.106, No.2 (August 2000), pp. 253-259, 
Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Akdis CA, Akdis M. Mechanisms of allergen-specific immunotherapy. (2011) J Allergy Clin 
Immunol, Vol.127, No.1 (January 2011), pp. 18-27; quiz 28-29, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
Allen A, Down G, Newland A, Reynard K, Rousell V, Salmon E, et al. Absolute 
Bioavailability of Intranasal Fluticasone Furoate in Healthy Subjects. (2007) Clin 
Ther, Vol.29, No.7 (July 2007), pp. 1415–1420, Print ISSN 0149-2918, Electronic ISSN 
1879-114X. 
www.intechopen.com
 
Otolaryngology 
 
102 
Allen DB. Systemic effects of intranasal steroids: an endocrinologist's perspective. (2000) J 
Allergy Clin Immunol, Vol.106, No.4 Suppl (October 2000), pp. S179-S190, Print ISSN 
0091-6749, Electronic ISSN 1097-6825. 
Barnes PJ. New drugs for asthma. (1992) Eur Respir J, Vol.5, No.9 (October 1992), pp. 1126-
1136, Print ISSN: 0903-1936, Electronic ISSN: 1399-3003. 
Baroody FM, Shenaq D, DeTineo M, Wang J, Naclerio RM. Fluticasone furoate nasal spray 
reduces the nasal-ocular reflex: a mechanism for the efficacy of topical steroids in 
controlling allergic eye symptoms. (2009) J Allergy Clin Immunol, Vol.123, No.6 
(June 2009), pp. 1342-1348, Print ISSN0091-6749, Electronic ISSN 1097-6825. 
Baumann D, Bachert C, Högger P. Dissolution in nasal fluid, retention and anti-
inflammatory activity of fluticasone furoate in human nasal tissue ex vivo. (2009) 
Clin Exp Allergy, Vol.39, No.10 (October 2009), pp. 1540-1550, Print ISSN 0954-7894, 
Electronic ISSN 1365-2222. 
Berlucchi M, Salsi D, Valetti L, Parrinello G, Nicolai P. The role of mometasone furoate 
aqueous nasal spray in the treatment of adenoidal hypertrophy in the pediatric age 
group: preliminary results of a prospective, randomized study. (2007) Pediatrics, 
Vol.119, No.6 (June 2007), pp. e1392–e1397, Print ISSN 0031-4005, Electronic ISSN 
1098-4275. 
Bez C, Schubert R, Kopp M, Ersfeld Y, Rosewich M, Kuehr J, et al. Effect of anti-
immunoglobulin E on nasal inflammation in patients with seasonal allergic 
rhinoconjunctivitis. (2004) Clin Exp Allergy, Vol.34, No.7 (July 2004), pp. 1079–1085, 
Print ISSN 0954-7894, Electronic ISSN 1365-2222. 
Bjermer L, Diamant Z. Current and emerging nonsteroidal anti-inflammatory therapies 
targeting specific mechanisms in asthma and allergy. (2004) Treat Respir Med, Vol.3, 
No.4 (July-August 2004), pp. 235-246, Print ISSN 1176-3450. 
Borish L. Allergic rhinitis: systemic inflammation and implications for management. (2003) J 
Allergy Clin Immunol, Vol.112, No.6 (December 2003), pp. 1021-1031, Print ISSN 
0091-6749, Electronic ISSN 1097-6825. 
Borum P, Grønborg H, Mygind N. Seasonal allergic rhinitis and depot injection of a 
corticosteroid. Evaluation of the efficacy of medication early and late in the season 
based on detailed symptom recording. (1987) Allergy, Vol.42, No.1 (January 1987), 
pp. 26-32, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Bousquet J, Khaltaev N, Cruz AA, Denburg J, Fokkens WJ, Togias A, Zuberbier T et al. 
Allergic Rhinitis and its Impact on Asthma (ARIA) 2008 update (in collaboration 
with the World Heatlth Organization, GA(2)LEN and AllergGen). (2008) Allergy, 
Vol.63, No.86 Suppl (April 2008), pp. 8-160, Print ISSN 0105-4538, Electronic ISSN 
1398-9995. 
Bousquet J, Van Cauwenberge P, Khaltaev N; ARIA Workshop Group; World Health 
Organization. ARIA workshop group. World Health Organization. Allergic 
Rhinitis and its impact on asthma Workshop Report. (2001) J Allergy Clin Immunol, 
Vol.108, No.5 Suppl (November 2001), pp. S147-S334, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
Bronsky EA, Druce H, Findlay SR, Hampel FC, Kaiser H, Ratner P, et al. A clinical trial of 
ipratropium bromide nasal spray in patients with perennial nonallergic rhinitis. 
(1995) J Allergy Clin Immunol, Vol.95, No.5 Pt 2 (May 1995), pp. 1117-1122, Print 
ISSN 0091-6749, Electronic ISSN 1097-6825. 
www.intechopen.com
Treatment of Allergic Rhinitis: Anticholinergics, Glucocorticotherapy,  
Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy 
 
103 
Brooks CD, Karl KJ, Francom SF. Oral methylprednisolone acetate (Medrol Tablets) for 
seasonal rhinitis: examination of dose and symptom response. (1993) J Clin 
Pharmacol, Vol.33, No.9 (September 1993), pp. 816-822, Print ISSN: 0091-2700, 
Electronic ISSN: 1552-4604. 
Brown EB, Seideman T, Siegelaub BA, Popovitz FACA. Depomethylprednisolone in the 
treatment of ragweed hay fever. (1960) Ann Allergy, Vol.18, No.1 (January 1960), pp. 
1321-1330, Print ISSN 0003-4738. 
Bryson HM, Faulds D. Intranasal fluticasone propionate. A review of its pharmacodynamic 
and pharmacokinetic properties, and therapeutic potential in allergic rhinitis. 
(1992) Drugs, Vol.43, No.5 (May 1992), pp. 760-775, Print ISSN 0012-6667. 
Bufe A, Ziegler-Kirbach E, Stoeckmann E, Heidemann P, Gehlhar K, Holland-Letz, et al. 
Efficacy of sublingual swallow immunotherapy in children with severe grass 
pollen allergic symptoms: a double-blind placebo-controlled study. (2004) Allergy, 
Vol.59, No.5 (May 2004), pp. 498–504, Print ISSN 0105-4538, Electronic ISSN 1398-
9995. 
Calderon MA, Alves B, Jacobson M, Hurwitz B, Sheikh A, Durham S. Allergen injection 
immunotherapy for seasonal allergic rhinitis. (2007) Cochrane Database Syst Rev, 
Vol.24, No.1 (January 2007): CD001936, Print ISSN 1469-493X, Linking ISSN 1361-
6137. 
Casale TB, Bernstein IL, Busse WW, LaForce CF, Tinkelman DG, Stoltz RR, et al. Use of anti-
IgE humanized monoclonal antibody in ragweed-induced allergic rhinitis. (1997) J 
Allergy Clin Immunol, Vol.100, No.1 (July 1997), pp. 110-121, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
Casale TB, Busse WW, Kline JN, Ballas ZK, Moss MH, Townley RG, et al. Omalizumab 
pretreatment decreases acute reactions after rush immunotherapy for ragweed-
induced seasonal allergic rhinitis. (2006) J Allergy Clin Immunol, Vol.117, No.1 
(January 2006), pp. 134–140, Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Casale TB, Condemi J, LaForce C, Nayak A, Rowe M, Watrous M, et al. Effect of 
omalizumab on symptoms of seasonal allergic rhinitis. A randomized controlled 
trial. (2001) JAMA, Vol.286, No.23 (December 2001), pp. 2956-2967, Print ISSN 0098-
7484, Electronic ISSN 0098-3598. 
Chen S T, Lu K H, Sun H L, Chang W T, Lue K H and Chou M C. Randomized placebo-
controlled trial comparing montelukast and cetirizine for treating perennial allergic 
rhinitis in children aged 2-6 yr. (2006) Pediatr Allergy Immunol, Vol.17, No.1 
(February 2006), pp. 49-54, Print ISSN 0905-6157, Electronic ISSN 1399-3038. 
Chervinsky P, Casale TB, Townley R, Tripathy I, Hedgecock S, Fowler-Taylor A, et al. 
Omalizumab, an anti-IgE antibody, in the treatment of adults and adolescents with 
perennial allergic rhinitis. (2003) Ann Allergy Asthma Immunol, Vol.91, No.2 (August 
2003), pp. 160-167, Print ISSN 1081-1206, Electronic ISSN 1534-4436. 
Chu SY, Horton HM, Pong E, Leung IW, Chen H, Nguyen DH, et al. Reduction of total IgE 
by targeted coengagement of IgE B-cell receptor and FcǄRIIb with Fc-engineered 
antibody. (2012) J Allergy Clin Immunol, 2012 Jan 16. [Epub ahead of print], Print 
ISSN 0091-6749, Electronic ISSN 1097-6825. 
Ciebiada M, Gorska-Ciebiada M, Barylski M, Kmiecik T, Gorski P. Use of montelukast alone 
or in combination with desloratadine or levocetirizine in patients with persistent 
www.intechopen.com
 
Otolaryngology 
 
104 
allergic rhinitis. (2011) Am J Rhinol Allergy, Vol.25, No.1 (January-February 2011), 
pp. e1-e6, Print ISSN 1945-8924, Electronic ISSN 1945-8932. 
Cirla AM, Cirla PE, Parmiani S, Pecora S. A pre-seasonal birch/hazel sublingual 
immunotherapy can improve the outcome of grass pollen injective treatment in 
bisensitized individuals. A case-referent, two-year controlled study. (2003) Allergol 
Immunopathol (Madr), Vol.31, No.1 (January-February 2003), pp. 31–43, Print ISSN 
0301-0546, Electronic ISSN 1578-1267. 
Cockcroft DW, MacCormack DW, Newhouse MT, Hargreave FE. Beclomethasone 
dipropionate aerosol in allergic rhinitis. (1976) Can Med Assoc J, Vol.115, No.6 
(September 1976), pp. 523-526, Print ISSN 0008-4409. 
Corren J. Intranasal corticosteroids for allergic rhinitis: how do different agents compare? 
(1999) J Allergy Clin Immunol, Vol.104, No.4 Pt 1 (October 1999), pp. S144-149, Print 
ISSN 0091-6749, Electronic ISSN 1097-6825. 
DeWester J, Philpot EE, Westlund RE, Cook CK, Rickard KA. The efficacy of intranasal 
fluticasone propionate in the relief of ocular symptoms associated with seasonal 
allergic rhinitis. (2003) Allergy Asthma Proc, Vol.24, No.5 (September-October 2003), 
pp. 331-337, Print ISSN 1088-5412, Electronic ISSN 1539-6304. 
Di Lorenzo G, Gervasi F, Drago A, Esposito Pellitteri M, Di Salvo A, Cosentino D, et al. 
Comparison of the effects of fluticasone propionate, aqueous nasal spray and 
levocabastine on inflammatory cells in nasal lavage and clinical activity during the 
pollen season in seasonal rhinitics. (1999) Clin Exp Allergy, Vol.29, No.10 (October 
1999), pp. 1367-1377, Electronic ISSN 1365-2222. 
Donnelly AL, Glass M, Minkwitz MC, Casale TB. The leukotriene D4-receptor antagonist, 
ICI 204,219, relieves symptoms of acute seasonal allergic rhinitis. (1995) Am J Respir 
Crit Care Med, Vol.151, No.6 (June 1995), pp. 1734-1739, Print ISSN 1073-449X, 
Electronic ISSN 1535-4970. 
Durham SR, Varney VA, Gaga M, Jacobson MR, Varga EM, Frew AJ, et al. Grass pollen 
immunotherapy decreases the number of mast cells in the skin. (1999) Clin Exp 
Allergy, No.29, No.11 (November 1999), pp. 1490–1496, Print ISSN 0954-7894, 
Electronic ISSN 1365-2222. 
Dykewicz MS, Fineman S. Executive Summary of Joint Task Force Practice Parameters on 
Diagnosis and Management of Rhinitis. (1998) Ann Allergy Asthma Immunol, Vol.81, 
No.5 Pt 2 (November 1998), pp. 463-468, Print ISSN 1081-1206, Electronic ISSN 
1534-4436. 
Edwards TB. Effectiveness and safety of beclomethasone dipropionate, an intranasal 
corticosteroid, in the treatment of patients with allergic rhinitis. (1995) Clin Ther, 
Vol.17, No.6 (November-December 1995), pp. 1032-1041, Print ISSN 0149-2918, 
Electronic ISSN 1879-114X. 
Fanta C, Bohle B, Hirt W, Siemann U, Horak F, Kraft D, et al. Systemic immunological 
changes induced by administration of grass pollen allergens via the oral mucosa 
during sublingual immunotherapy. (1999) Int Arch Allergy Immunol, Vol.120, No.3 
(November 1999), pp. 218–124, Print ISSN 1018-2438, Electronic ISSN 1423-0097. 
Francis JN, James LK, Paraskevopoulos G, Wong C, Calderon MA, Durham SR, et al. Grass 
pollen immunotherapy: IL-10 induction and suppression of late responses precedes 
IgG4 inhibitory antibody activity. (2008) J Allergy Clin Immunol, Vol.121, No.5 (May 
2008), pp. 1120–1125, Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
www.intechopen.com
Treatment of Allergic Rhinitis: Anticholinergics, Glucocorticotherapy,  
Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy 
 
105 
Ganderton MA, James VH. Clinical and endocrine side-effects of methylprednisolone 
acetate as used in hay-fever. (1970) Br Med J, Vol.1, No.5691 (January 1970), pp. 267-
269, Print ISSN 0959-8138. 
Gawchik SM, Saccar CL. A risk-benefit assessment of intranasal triamcinolone acetonide in 
allergic rhinitis. (2000) Drug Saf, Vol.23, No.4 (October 2000), pp. 309-222, Print 
ISSN 0114-5916. 
GlaxoSmithKline. Ficha técnica de Avamys©. GlaxoSmithKline 2008. Revised: 11/11/2011. 
Gozalo F, Martin S, Rico P, Alvarez E, Cortes C. Clinical efficacy and tolerance of two year 
Lolium perenne sublingual immunotherapy. (1997) Allergol Immunopathol (Madr), 
Vol.25, No.5 (September-October 1997), pp. 219–227, Print ISSN 0301-0546, 
Electronic ISSN 1578-1267. 
Hedner P, Persson G. Suppression of the hypothalamic-pituitary-adrenal axis after a single 
intramuscular injection of methylprednisolone acetate. (1981) Ann Allergy, Vol.47, 
No.3 (September 1981), pp. 176-179, Print ISSN 0003-4738. 
Horan JD, Johnson JD. Flunisolide nasal spray in the treatment of perennial rhinitis. (1978) 
Can Med Assoc J, Vol.119, No.4 (August 1978), pp. 334-338, Print ISSN 0008-4409. 
Howland WC 3rd. Fluticasone propionate: topical or systemic effects? (1996) Clin Exp Allergy, 
Vol.26, No.3 Suppl (May 1996), pp. 18-22, Print ISSN 0105-4538, Electronic ISSN: 
1398-9995. 
Howland WC 3rd, Hampel FC jr, Martin BG, Ratner PH, van Bavel JH, Field EA. The efficacy 
of fluticasone propionate aqueous nasal spray for allergic rhinitis and its 
relationship to topical effects. Clin Ther. 1996;18:1106-17. Print ISSN 0149-2918, 
Electronic ISSN 1879-114X. 
International Rhinitis Management Working Group. International Consensus Report on the 
diagnosis and management of rhinitis. (1994) Allergy, Vol.49, No.19 Suppl (June 
1994), pp.1-34, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Ippoliti F, De Santis W, Volterrani A, Lenti L, Canitano N, Lucarelli S, et al. 
Immunomodulation during sublingual therapy in allergic children. (2003) Pediatr 
Allergy Immunol, Vol.14, No.3 (June 2003), pp. 216–221, Print ISSN 0905-6157, 
Electronic ISSN 1399-3038. 
Kaiser HB, Findlay SR, Georgitis JW, Grossman J, Ratner PH, Tinkelman DG, et al. Long-
term treatment of perennial allergic rhinitis with ipratropium bromide nasal spray 
0.06%. (1995) J Allergy Clin Immunol, Vol.95, No.5 Pt 2 (May 1995), pp. 1128-1132, 
Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Kamin W, Kopp MV, Erdnuess F, Schauer U, Zielen S, Wahn U. Safety of anti-IgE treatment 
with omalizumab in children with seasonal allergic rhinitis undergoing specific 
immunotherapy simultaneously. (2010) Pediatr Allergy Immunol, Vol.21, No.1 Pt 2 
(February 2010), pp. e160-e165, Print ISSN 0905-6157, Electronic ISSN 1399-3038. 
Kaszuba SM, Baroody FM, deTineo M, Haney L, Blair C, Naclerio RM. Superiority of an 
intranasal corticosteroid compared with an oral antihistamine in the as-needed 
treatment of seasonal allergic rhinitis. (2001) Arch Int Med, Vol.161, No.21 
(November 2001), pp. 2581-2587, Print ISSN 0003-9926, Electronic ISSN 1538-3679. 
Keith PK, Scadding GK. Are intranasal corticosteroids all equally consistent in managing 
ocular symptoms of seasonal allergic rhinitis? (2009) Curr Med Res Opin, Vol.25, 
No.8 (August 2009), pp. 2021-2041, Print ISSN 0300-7995, Electronic ISSN 1473-
4877. 
www.intechopen.com
 
Otolaryngology 
 
106 
Keith PK, Scadding GK. Are intranasal corticosteroids all equally consistent in managing 
ocular symptoms of seasonal allergic rhinitis? (2010) Curr Med Res Opin, Vol.25, 
No.8 (August 2009), pp. 2021–2041, Print ISSN 0300-7995, Electronic ISSN 1473-4877 
[Erratum in: (2010) Curr Med Res Opin, Vol.26, No.1 (January 2010), pp. 177, Print 
ISSN 0300-7995, Electronic ISSN 1473-4877]. 
Keleş N. Treatment of allergic rhinitis during pregnancy. (2004) Am J Rhinol, Vol.18, No.1 
(January-February 2004), pp. 23-28, Print ISSN 1050-6586, Electronic ISSN 1539-
6290. 
Kim KT, Rabinovitch N, Uryniak T, Simpson B, O'Dowd L, Casty F. Effect of budesonide 
aqueous nasal spray on hypothalamic-pituitary-adrenal axis function in children 
with allergic rhinitis. (2004) Ann Allergy Asthma Immunol,Vol.93, No.1 (July 2004), 
pp. 61-67, Print ISSN 1081-1206, Electronic ISSN 1534-4436. 
Kirchhoff CH, Kremer B, Haaf-von Below S, Kyrein HJ, Mösges R. Effects of dimethindene 
maleate nasal spray on the quality of life in seasonal allergic rhinitis. (2003) 
Rhinology, Vol.41, No.3 (September 2003), pp.159-166, Print ISSN 03000-0729. 
Kopp MV, Brauburger J, Riedinger F, Beischer D, Ihorst G, Kamin W, et al. The effect of anti-
IgE treatment on in vitro leukotriene release in children with seasonal allergic 
rhinitis. (2002) J Allergy Clin Immunol, Vol.110,No.5 (November 2002), pp. 728-735, 
Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Koreck AI, Csoma Z, Bodai L, Ignacz F, Kenderessy AS, Kadocsa E et al. 
Rhinophototherapy: a new therapeutic tool for the management of allergic rhinitis. 
(2005) J Allergy Clin Immunol, Vol.115, No.3 (March 2005), pp.541-547, Print ISSN 
0091-6749, Electronic ISSN 1097-6825. 
Kuehr J, Brauburger J, Zielen S, Schauer U, Kamin W, Von Berg A, et al. Efficacy of 
combination treatment with anti-IgE plus specific immunotherapy in 
polysensitized children and adolescents with seasonal allergic rhinitis. (2002) J 
Allergy Clin Immunol, Vol.109, No.2 (February 2002), pp. 274-280, Print ISSN 0091-
6749, Electronic ISSN 1097-6825. 
La Rosa M, Ranno C, Andre C, Carat F, Tosca MA, Canonica GW. Double-blind placebo-
controlled evaluation of sublingual- swallow immunotherapy with standardized 
Parietaria judaica extract in children with allergic rhinoconjunctivitis. (1999) J Allergy 
Clin Immunol, Vol.104, No.2 Pt 1 (August 1999), pp. 425–432, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
LaForce CF, Dockhorn RJ, Findlay SR, Meltzer EO, Nathan RA, Stricker W, et al. Fluticasone 
propionate: an effective alternative treatment for seasonal allergic rhinitis in adults 
and adolescents. (1994) J Fam Pract, Vol.38, No.2 (February 1994), pp. 145-152, Print 
ISSN 0094-3509, Electronic ISSN 1533-7294. 
Laursen LC, Faurschou P, Pals H, Svendsen UG, Weeke B. Intramuscular betamethasone 
dipropionate vs. oral prednisolone in hay fever patients. (1987) Allergy, Vol.42, 
No.3 (April 1987), pp. 168-172, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Laursen LC, Faurschou P, Munch EP. Intramuscular betamethasone dipropionate vs. topical 
beclomethasone dipropionate and placebo in hay fever. (1988) Allergy, Vol.43, No.6 
(August 1988), pp. 420-424, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Leckie MJ, ten Brinke A, Khan J, Diamant Z, O’Connor BJ, Walls CM, et al. Effects of an 
interleukin-5 blocking monoclonal antibody on eosinophils, airway hyper-
www.intechopen.com
Treatment of Allergic Rhinitis: Anticholinergics, Glucocorticotherapy,  
Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy 
 
107 
responsiveness, and the late asthmatic response. (2000) Lancet, Vol.356, No.9248 
(December 2000), pp. 2144-2148, Print ISSN 0140-6736, Electronic ISSN 1474-547X. 
Lima MT, Wilson D, Pitkin L, Roberts A, Nouri-Aria K, Jacobson M, et al. Grass pollen 
sublingual immunotherapy for seasonal rhinoconjunctivitis: a randomized 
controlled trial. (2002) Clin Exp Allergy, Vol.32, No.4 (April 2002), pp. 507–514, Print 
ISSN 0954-7894, Electronic ISSN 1365-2222. 
Lipworth BJ. Leukotriene-receptor antagonists. (1999) Lancet, Vol.353, No.9146 (January 
1999), pp. 57-62, Print ISSN 0140-6736, Electronic ISSN 1474-547X. 
Lumry WR. A review of the preclinical and clinical data of newer intranasal steroids used in 
the treatment of allergic rhinitis. (1999) J Allergy Clin Immunol, Vol.194, No.4 Pt 1 
(October 1999), pp. S150-S158, Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Lundblad L, Sipilä P, Farstad T, Drozdziewicz D. Mometasone furoate nasal spray in the 
treatment of perennial non-allergic rhinitis: a nordic, multicenter, randomized, 
double-blind, placebo controlled study. (2001) Acta Otolaryngol, Vol.121, No.4 (June 
2001), pp. 505-509, Print ISSN 0001-6489, Electronic ISSN 1651-2251. 
Mahadevia PJ, Shah S, Leibman C, Kleinman L, O’Dowd L. Patient preferences for sensory 
attributes of intranasal corticosteroids and willingness to adhere to prescribed 
therapy for allergic rhinitis: a conjoint analysis. (2004) Ann Allergy Asthma Immunol, 
Vol.93, No.4 (October 2004), pp. 345–350, Print ISSN 1081-1206, Electronic ISSN 
1534-4436. 
Marcucci F, Sensi L, Frati F, Bernardini R, Novembre E, Barbato A, et al. Effects on 
inflammation parameters of a double-blind, placebo controlled one-year course of 
SLIT in children monosensitized to mites. (2003) Allergy, Vol.58, No.7 (July 2003), 
pp. 657–662, Print ISSN 0105-4538, Electronic ISSN 1398-9995. 
Máspero JF, Rosenblut A, Finn A Jr, Lim J, Wu W, Philpot E. Safety and efficacy of 
fluticasone furoate in pediatric patient with perennial allergic rhinitis. (2008) 
Otolaryngol Head Neck Surg, Vol.138, No.1 (January 2008), pp. 30-37, Print ISSN 
0194-5998, Electronic ISSN 1097-6817. 
McMillin WP. Triamcinoline acetonide (kenalog) in treatment of cases of hay fever and its 
effect on pituitary-adrenal axis. (1971) Ulster Med J, Vol.40, No.2 (February 1971), 
pp. 176-179, Print ISSN 0041-6193. 
Meltzer EO, Bachert C, Staudinger H. Treating acute rhinosinusitis: comparing efficacy and 
safety of mometasone furoate nasal spray, amoxicillin, and placebo. (2005) J Allergy 
Clin Immunol, Vol.116, No.6 (December 2005), pp. 1289-1295, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
Meltzer EO, Berger WE, Berkowitz RB, Bronsky EA, Dvorin DJ, Finn AF et al. A dose-
ranging study of mometasone furoate aqueous nasal spray in children with 
seasonal allergic rhinitis. (1999) J Allergy Clin Immunol, Vol.104, No.1 (July 1999), 
pp. 107-114, Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Meltzer EO, Lee J, Tripathy I, Lim J, Ellsworth A, Philpot E. Efficacy and safety of once-daily 
fluticasone furoate nasal spray in children with seasonal allergic rhinitis treated for 
2 wk. (2009) Pediatr Allergy Immunol, Vol.20, No.3 (May 2009), pp. 279-286, Print 
ISSN 0905-6157, Electronic ISSN 1399-3038. 
Melzer EO, Orgel HA, Kemp JP, et al. Effect of topical intranasal fluticasone propionate on 
nasal mucosal cells in patients with allergic rinitis. En: Intranasal fluticasone 
propionate. Glaxo. 1990, pp. 2-10. 
www.intechopen.com
 
Otolaryngology 
 
108 
Meltzer EO, Stahlman JE, Leflein J, Meltzer S, Lim J, Dalai AA, Prillaman BA, Philpot EE. 
Preferences of Adult Patients with Allergic Rhinitis for the Sensory Attributes of 
Fluticasone Furoate Versus Fluticasone Propionate Nasal Sprays: A Randomized, 
Multicenter, Double-Blind, Single-Dose, Crossover Study. (2008) Clin Ther, Vol.30, 
No.2 (February 2008), pp. 271–279, Print ISSN 0149-2918, Electronic ISSN 1879-
114X. 
Merck Sharp & Dohme. Ficha técnica Singulair® (montelukast sodium). Merck Sharp & 
Dohme Corp., US Patent No.:5,565,473. Revised: 09/2011. 
Minshall E, Ghaffar O, Cameron L, O Brien F, Quinn H, Rowe-Jones J et al. Assessment by 
nasal biopsy of long-time use of mometasone furoate aqueous nasal spray 
(Nasonex) in the treatment of perennial rhinitis. (1998) Otolaryngol Head Neck Surg, 
Vol.118, No.5 (May 1998), pp. 648-654, Print ISSN 0194-5998, Electronic ISSN 1097-
6817. 
Modgill V, Badyal DK, Verghese A. Efficacy and safety of montelukast add-on therapy in 
allergic rhinitis. Methods Find Exp Clin Pharmacol, Vol.32, No.9 (November 2010), 
pp. 669-674, Print ISSN 0379-0355, Electronic ISSN 2013-0155. 
Mygind N, Dahl R. The rationale for use of topical corticosteroids in allergic rhinitis. (1996) 
Clin Exp Allergy, Vol.26, No.3 Suppl (May 1996), pp. 2-10, Print ISSN 0105-4538, 
Electronic ISSN: 1398-9995. 
Mygind N, Dahl R, Nielsen LP, Hilberg O, Bjerke T. Effect of corticosteroids on nasal 
blockage in rhinitis measured by objective methods. (1997) Allergy, Vol.52, No.40 
Suppl (January 1997), pp. 39-44, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Mygind N, Laursen LC, Dahl M. Systemic corticosteroid treatment for seasonal allergic 
rhinitis: a common but poorly documented therapy. (2000) Allergy, Vol.55, No.1 
(January 2000), pp. 11-15, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Naclerio RM. Optimizing treatment options. (1998) Clin Exp Allergy, Vol.28, No.6 Suppl 
(December 1998), pp. 54-59, Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Nathan RA , Berger W, Yang W, Cheema A, Silvey MJ, Wu W, Philpot E. Effect of once-daily 
fluticasone furoate nasal spray on nasal symptoms in adults andadolescents with 
perennial allergic rhinitis. (2008) Ann Allergy Asthma Immunol, Vol.100, No.5 (May 
2008), pp. 497–505, Print ISSN 1081-1206, Electronic ISSN 1534-4436. 
Nayak A, Casale TB, Miller SD, Condemi J, McAlary M, Fowler-Taylor A, et al. Tolerability 
of retreatment with omalizumab, a recombinant humanized monoclonal anti-IgE 
antibody, during a second ragweed pollen season in patients with seasonal allergic 
rhinitis. (2003) Allergy Asthma Proc, Vol.24, No.5 (September-October 2003), pp. 
323–329, ISSN Print 1088-5412, Electronic ISSN 1539-6304. 
Niederberger V, Horak F, Vrtala S, Spitzauer S, Krauth MT, Valent P, et al. Vaccination with 
genetically engineered allergens prevents progression of allergic disease. (2004) 
Proc Natl Acad Sci USA, Vol.101, No. Suppl. 2 (October 2004), pp. 14677–1482, Print 
ISSN 0027-8424, Electronic ISSN 1091-6490. 
Nielsen LP, Dahl R. Comparison of intranasal corticosteroids and antihistamines in allergic 
rhinitis: a review of randomized, controlled trials. (2003) Am J Respir Med, Vol.2, 
No.1 (January 2003), pp. 55-65, Print ISSN 1175-6365. 
Nouri-Aria KT, Wachholz PA, Francis JN, Jacobson MR, Walker SM, Wilcock LK, et al. 
Grass pollen immunotherapy induces mucosal and peripheral IL-10 responses and 
www.intechopen.com
Treatment of Allergic Rhinitis: Anticholinergics, Glucocorticotherapy,  
Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy 
 
109 
blocking IgG activity. (2004) J Immunol, Vol.172, No.5 (March 2004), pp. 3252–3259, 
Print ISSN 0022-1767, Electronic ISSN 1550-6606. 
Ohlander BO, Hansson RE, Karlsson KE. A comparison of three injectable corticosteroids for 
the treatment of patients with seasonal hay fever. (1980) J Int Med Res, Vol.8, No.1 
(January 1980), pp. 63-69, Print ISSN 0300-0605, Electronic ISSN 1473-2300. 
Olaguibel JM, Álvarez Puebla MJ. Efficacy of sublingual allergen vaccination for respiratory 
allergy in children. Conclusions from one meta-analysis. (2005) J Investig Allergol 
Clin Immunol, Vol.15, No.1 (January 2005), pp. 9-16, Print ISSN 1018-9068. 
Passalacqua G, Albano M, Fregonese L, Riccio A, Pronzato C, Mela GS, et al. Randomised 
controlled trial of local allergoid immunotherapy on allergic inflammation in mite-
induced rhinoconjunctivitis. (1998) Lancet, Vol.351, No.9103 (February 1998), pp. 
629–632, Print ISSN 0140-6736, Electronic ISSN 1474-547X. 
Patel P, Philip G, Yang W, Call R, Horak F, LaForce C, et al. Randomized, double-blind, 
placebo-controlled study of montelukast for treating perennial allergic rhinitis. 
(2005) Ann Allergy Asthma Immunol, Vol.95, No.6 (December 2005), pp. 551-557, 
Print ISSN 1081-1206, Electronic ISSN 1534-4436. 
Patel RS, Shaw SR, Wallace AM, McGarry GW. Efficacy and systemic tolerability of 
mometasone furoate and betamethasone sodium phosphate. (2004) J Laryngol Otol, 
Vol.118, No.11 (November 2004), pp. 866-871, Print ISSN 0022-2151, Electronic ISSN 
1748-5460. 
Pelucchi A, Chiapparino A, Mastropasqua B, Marazzini L, Hernandez A, Foresi A. Effect of 
intranasal azelastine and beclomethasone dipropionate on nasal symptoms, nasal 
cytology, and bronchial responsiveness to methacholine in allergic rhinitis in 
response to grass pollens. (1995) J Allergy Clin Immunol, Vol.95, No.2 (February 
1995), pp. 515-523, Print ISSN 0091-6749, Electronic ISSN 1097-6825. 
Philip G, Malmstrom K, Hampel F C Jr, Weinstein S F, LaForce C F, Ratner P H, et al. 
Montelukast for treating seasonal allergic rhinitis: a randomized, double-blind, 
placebo-controlled trial performed in the spring. (2002) Clin Exp Allergy, Vol.32, 
No.7 (July 2002), pp. 1020-1028, Print ISSN 0954-7894, Electronic ISSN 1365-2222. 
Pichler WJ, Klint T, Blaser M, Graf W, Sauter K, Weiss S, et al. Clinical comparison of 
systemic methylprednisolone acetate versus topical budesonide in patients with 
seasonal allergic rhinitis. (1988) Allergy, Vol.43, No.2 (February 1988), pp. 87-92, 
Print ISSN 0105-4538, Electronic ISSN: 1398-9995. 
Rak S, Löwhagen O, Venge P. The effect of immunotherapy on bronchial 
hyperresponsiveness and eosinophil cationic protein in pollen-allergic patients. 
(1988) J Allergy Clin Immunol, Vol.82, No.3 Pt 1 (September 1988), pp. 470–480, Print 
ISSN 0091-6749, Electronic ISSN 1097-6825. 
Robles-Contreras A, Santacruz C, Ayala J, Bracamontes E, Godinez V, Estrada-García I, et al. 
Allergic conjunctivitis: an immunological point of view. In: Conjunctivitis - A 
Complex and Multifaceted Disorder. Zdenek Pelikan (Ed.) Intech Open Access 
Publisher (Rijeka – Croatia) 2011, pp. 33-56, ISBN 978-953-307-750-5. 
Rolinck-Werninghaus C, Hamelmann E, Keil T, Kulig M, Koetz K, Gerstner B, et al. The co-
seasonal application of anti-IgE after preseasonal specific immunotherapy 
decreases ocular and nasal symptom scores and rescue medication use in grass 
pollen allergic children. (2004) Allergy, Vol.59, No.9 (September 2004), pp. 973–979, 
Print ISSN 0105-4538, Electronic ISSN 1398-9995. 
www.intechopen.com
 
Otolaryngology 
 
110 
Rosenblut A, Bardin PG, Muller B, Faris MA, Wu W, Caldwell MF, et al. Long-term safety of 
fluticasone furoate nasal spray in adults and adolescents with perennial allergic 
rhinitis. (2007) Allergy, Vol.62, No.9 (September 2007), pp. 1071–1077, Print ISSN 
0105-4538, Electronic ISSN 1398-9995. 
Saengpanich S, deTineo M, Naclerio RM, Baroody FM. Fluticasone nasal spray and the 
combination of loratadine and montelukast in seasonal allergic rhinitis. (2003) Arch 
Otolaryngol Head Neck Surg, Vol.129, No.5 (May 2003), pp. 557-562, Print ISSN 0886-
4470, Electronic ISSN 1538-361X. 
Salib RJ, Howarth PH. Safety and tolerability profiles of intranasal antihistamines and 
intranasal corticosteroids in the treatment of allergic rhinitis. (2003) Drug Saf, 
Vol.26, No.12 (November 2003), pp. 863-893, Print ISSN 0114-5916. 
Scadding GK, Darby YC, Austin CE. Effect of short-term treatment with fluticasone 
propionate nasal spray on the response to nasal allergen challenge. (1994) Br J Clin 
Pharmacol, Vol.38, No.5 (November 1994), pp. 447-451, Print ISSN 0306-5251, 
Electronic ISSN 1365-2125. 
Schenkel E, Skoner D, Bronsky E, Miller SD, Pearlman DS, Rooklin A et al. Absence of 
growth retardation in children with perennial allergic rhinitis after one year of 
treatment with mometasone furoate aqueous nasal spray. (2000) Pediatrics, Vol.105, 
No.2 (February 2000), pp. E22, Print ISSN 0031-4005, Electronic ISSN 1098-4275. 
Schulz JI, Johnson JD, Freedman SO. Double-blind trial comparing flunisolide and placebo 
for the treatment of perennial rhinitis. (1978) Clin Allergy, Vol.8, No.4 (July 1978), 
pp. 313-320, Print ISSN 0009-9090.  
Schultz A, Stuck BA, Feuring M, Hörmann K, Wehling M. Novel approaches in the 
treatment of allergic rhinitis. (2003) Curr Opin Allergy Clin Immunol, Vol.3, No.1 
(February 2003), pp. 21-27, Print ISSN 1528-4050, Electronic ISSN 1473-6322. 
Scow DT, Luttermoser GK, Dickerson KS. Leukotriene inhibitors in the treatment of allergy 
and asthma. (2007) Am Fam Physician, Vol.75, No.1 (January 2007), pp. 65-70, Print 
ISSN 0002-838X, Electronic ISSN 1532-0650. 
Shamji MH, Wilcock LK, Wachholz PA, Dearman RJ, Kimber I, Wurtzen PA, et al. The IgE-
facilitated allergen binding (FAB) assay: validation of a novel flow-cytometric 
based method for the detection of inhibitory antibody responses. (2006) J Immunol 
Methods, Vol.317, No.1-2 (December 2006), pp. 71–79, Print ISSN 0022-1759, 
Electronic ISSN 1872-7905. 
Shiung YY, Chiang CY, Chen JB, Wu PC, Hung AF, Lu DC, et al. An anti-IgE monoclonal 
antibody that binds to IgE on CD23 but not on high-affinity IgE Fc receptors. (2001) 
Immunobiology, 2011 Nov 25. [Epub ahead of print], Print ISSN 0171-2985, Electronic 
ISSN 1878-3279. 
Small CB, Hernandez J, Reyes A, Schenkel E, Damiano A, Stryszak P et al. Efficacy and 
safety of mometasone furoate nasal spray in nasal polyposis. (2005) J Allergy Clin 
Immunol, Vol.116, No.6 (December 2005), pp. 1275-1281, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
Smith H, White P, Annila I, Poole J, Andre C, Frew A. Randomized controlled trial of high-
dose sublingual immunotherapy to treat seasonal allergic rhinitis. (2004) J Allergy 
Clin Immunol, Vol.114, No.4 (October 2004), pp. 831–837, Print ISSN 0091-6749, 
Electronic ISSN 1097-6825. 
www.intechopen.com
Treatment of Allergic Rhinitis: Anticholinergics, Glucocorticotherapy,  
Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy 
 
111 
Stjarne P, Blomgren K, Caye-Thomasen P, Salo S, Soderstrom T. The efficacy and safety of 
once-daily mometasone furoate nasal spray in nasal polyposis: a randomized, 
double-blind, placebo-controlled study. (2006) Acta Otolaryngol, Vol.126, No.6 (June 
2006), pp. 606-612, Print ISSN 0001-6489, Electronic ISSN 1651-2251. 
Storms WW. Risk-benefit assessment of fluticasone propionate in the treatment of asthma 
and allergic rhinitis. (1998) J Asthma, Vol.35, No.4 (April 1998), pp. 313-336, Print 
ISSN 0277-0903, Electronic ISSN 1532-4303. 
Szefler SJ. Pharmacokinetics of intranasal corticosteroids. (2001) J Allergy Clin Immunol, 
Vol.108, No.1 Suppl (January 2001), pp. S26-S31. Print ISSN 0091-6749, Electronic 
ISSN 1097-6825. 
Taramarcaz P, Gibson PG. The effectiveness of intranasal corticosteroids in combined 
allergic rhinitis and asthma syndrome. (2004) Clin Exp Allergy, Vol.34, No.12 
(December 2004), pp. 1883-1889, Print ISSN 0954-7894, Electronic ISSN 1365-2222. 
Tari MG, Mancino M, Madonna F, Buzzoni L, Parmiani S. Immunologic evaluation of 24 
month course of sublingual immunotherapy. (1994) Allergol Immunopathol (Madr), 
Vol.22, No.5 (September-October 1994), pp. 209–216, Print ISSN 0301-0546, 
Electronic ISSN 1578-1267. 
Tari MG, Mancino M, Monti G. Efficacy of sublingual immunotherapy in patients with 
rhinitis and asthma due to house dust mite. A double-blind study. (1990) Allergol 
Immunopathol (Madr), Vol.18, No.5 (September-October 1990), pp. 277–284, Print 
ISSN 0301-0546, Electronic ISSN 1578-1267. 
Till SJ, Francis JN, Nouri-Aria K, Durham SR. Mechanisms of immunotherapy. (2004) J 
Allergy Clin Immunol, Vol.113, No.6 (June 2004), pp. 1025–1034, Print ISSN 0091-
6749, Electronic ISSN 1097-6825. 
Tonnel AB, Scherpereel A, Douay B, Mellin B, Leprince D, Goldstein N, et al. Allergic 
rhinitis due to house dust mites: evaluation of the efficacy of specific sublingual 
immunotherapy. (2004) Allergy, Vol.59, No.5 (May 2004), pp. 491-497, Print ISSN 
0105-4538, Electronic ISSN 1398-9995. 
Trangsrud AJ, Whitaker AL, Small RE. Intranasal corticosteroids for allergic rhinitis. (2002) 
Pharmacotherapy, Vol.22, No.11 (November 2002), pp. 1458-1467, Print ISSN 0277-
0008, Electronic ISSN 1875-9114. 
Unal M, Sevim S, Dogu O, Vayisoglu Y, Kanik A. Effect of botulinum toxin type A on nasal 
symptoms in patients with allergic rhinitis: a double blind, placebo-controlled 
clinical trial. (2003) Acta Otolaryngol, Vol.123, No.9 (December 2003), pp. 1060-1063, 
Print ISSN 0001-6489. 
Van Adelsberg J, Philip G, LaForce CF, Weinstein SF, Menten J, Malice MP, et al. 
Randomized controlled trial evaluating the clinical benefit of montelukast for 
treating spring seasonal allergic rhinitis. (2003) Ann Allergy Asthma Immunol, Vol.90, 
No.2 (February 2003), pp. 214-222, Print ISSN 1081-1206, Electronic ISSN 1534-4436. 
Van Cauwenberge P. ARIA: impact of compliance. (2005) Clin Exp Allergy Rev, Vol.5, No.1 
(August 2005), pp. 3-6, Electronic ISSN 1472-9733. 
Van Cauwenberge P, Bachert C, Passalacqua G, Bousquet J, Canonica G, Durham S et al. 
Consensus statement on the treatment of allergic rhinitis. EAACI Position paper. 
(2000) Allergy, Vol.55, No.2 (February 2000), pp. 116-134, Print ISSN 0105-4538, 
Electronic ISSN 1398-9995. 
www.intechopen.com
 
Otolaryngology 
 
112 
Van Drunen C, Meltzer EO, Bachert C, Bousquet J, Fokkens WJ. Nasal allergies and beyond: 
a clinical review of the pharmacology, efficacy, and safety of mometasone furoate. 
(2005) Allergy, Vol.60, No. Suppl 80(January 2005), pp. S5-S19, Print ISSN 0105-4538, 
Electronic ISSN 1398-9995. 
Vasar M, Houle P-A, Douglass JA, Meltzer EO, Silvey MJ, Wu W, Caldwell M, Philpot E. 
Fluticasone furoate nasal spray: Effective monotherapy for symptoms of perennial 
allergic rhinitis in adults/adolescents. (2008) Allergy Asthma Proc, Vol.29, No.3 
(May-June 2008), pp. 313-321, Print ISSN 1088-5412, Electronic ISSN 1539-6304. 
Vignola AM, Humbert M, Bousquet J, Boulet L-P, Hedgecock S, Blogg M, et al. Efficacy and 
tolerability of anti-immunoglobulin E therapy with omalizumab in patients with 
concomitant allergic asthma and persistent allergic rhinitis: SOLAR. (2004) Allergy, 
Vol.59, No.7 (July 2004), pp. 709–717, Print ISSN 0105-4538, Electronic ISSN 1398-
9995. 
Vourdas D, Syrigou E, Potamianou P, Carat F, Batard T, André C, et al. Double-blind, 
placebo-controlled evaluation of sublingual immunotherapy with standardized 
olive pollen extract in pediatric patients with allergic rhinoconjunctivitis and mild 
asthma due to olive pollen sensitization. (1998) Allergy, Vol.53, No.7 (July 1998), pp. 
662-672, Print ISSN 0105-4538, Electronic ISSN 1398-9995. 
Waddell AN, Patel SK, Toma AG, Maw AR. Intranasal steroid sprays in the treatment of 
rhinitis: is one better than another? (2003) J Laryngol Otol, Vol.117, No.11 
(November 2003), pp. 843-845, Print ISSN 0022-2151, Electronic ISSN 1748-5460. 
Wang DY. Treatment of allergic rhinitis: H1-antihistamines and intranasal steroids. (2002) 
Curr Drug Targets Inflamm Allergy, Vol.1, No.3 (September 2002), pp. 215-220, Print 
ISSN 1568-010X. 
Weinstein SF, Philip G, Hampel FC Jr, Malice MP, Swern AS, Dass SB, et al. Onset of efficacy 
of montelukast in seasonal allergic rhinitis. (2005) Allergy Asthma Proc, Vol.26, No.1 
(January-February 2005), pp. 41-46, Print ISSN 1088-5412, Electronic ISSN 1539-
6304. 
Wiseman LR, Benfield P. Intranasal fluticasone propionate. A reappraisal of its 
pharmacology and clinical efficacy in the treatment of rhinitis. (1997) Drugs, Vol.53, 
No4 (February 1997), pp. 885-907, Print ISSN 0012-6667. 
Zitt M, Kosoglou T, Hubbell J. Mometasone furoate nasal spray: a review of safety and 
systemic effects. (2007) Drug Saf, Vol.30, No.4 (March 2007), pp. 317-326, Print ISSN 
0114-5916. 
www.intechopen.com
Otolaryngology
Edited by Prof. Balwant Singh Gendeh
ISBN 978-953-51-0624-1
Hard cover, 198 pages
Publisher InTech
Published online 23, May, 2012
Published in print edition May, 2012
InTech Europe
University Campus STeP Ri 
Slavka Krautzeka 83/A 
51000 Rijeka, Croatia 
Phone: +385 (51) 770 447 
Fax: +385 (51) 686 166
www.intechopen.com
InTech China
Unit 405, Office Block, Hotel Equatorial Shanghai 
No.65, Yan An Road (West), Shanghai, 200040, China 
Phone: +86-21-62489820 
Fax: +86-21-62489821
This book emphasizes on different aspects of otolaryngology - the medical sciences of diagnosis and
treatment of ENT disorders. "Otolaryngology" is divided into various clinical sub-specialities, namely otology,
rhinology, laryngology, and head and neck. This book incorporates new developments, as well as future
perspectives in otolaryngology. I would like to dedicate this book to those of you who will pick up the torch and
by continued research, close clinical observation and the highest quality of clinical care, as well as by
publication and selfless teaching, further advance knowledge in otolaryngology from this point forward. It is
intended to be a guide to other books to follow. Otolaryngologists, researches, specialists, trainees, and
general practitioners with interest in otolaryngology will find this book interesting and useful.
How to reference
In order to correctly reference this scholarly work, feel free to copy and paste the following:
Jesus Jurado-Palomo, Irina Diana Bobolea, Maria Teresa Belver Gonzalez, Alvaro Moreno-Ancillo, Ana
Carmen Gil Adrados and Jose Manuel Morales Puebla (2012). Treatment of Allergic Rhinitis: Anticholinergics,
Glucocorticotherapy, Leukotriene Antagonists, Omalizumab and Specific-Allergen Immunotherapy,
Otolaryngology, Prof. Balwant Singh Gendeh (Ed.), ISBN: 978-953-51-0624-1, InTech, Available from:
http://www.intechopen.com/books/otolaryngology/treatment-of-allergic-rhinitis-anticholinergics-
glucocorticotherapy-leukotriene-antagonists-omalizum
© 2012 The Author(s). Licensee IntechOpen. This is an open access article
distributed under the terms of the Creative Commons Attribution 3.0
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
